A new species of Actinomuduru, which was isolated from soil collected in India, is characterized by sparse aerial mycelia, yellowish gray to brown vegetative mycelia, a carbohydrate utilization pattern of adonitol, cellobiose, glucose, and ribose, unique physiological characteristics, and the production of a new polyether antibiotic, Whole cells contain meso-diaminopimelic acid and madurose, but do not contain nitrogenous phospholipids or mycolic acids. The name proposed for this new species is Actinomuduru oligospora, and the type strain is strain A80190
The genus Actinomadura was first proposed by Lechevalier and Lechevalier in 1970 (13) to accommodate aerobic actinomycetes that form branching primary mycelia. Formation of secondary mycelia is variable; when formed, these mycelia may bear chains of spores. Sporangia are not formed. Whole-cell hydrolysates contain meso-diaminopimelic acid and madurose. The cell wall composition is type 111. Nocardomycolic acids are not present. The absence of nitrogenous phospholipids (type PI) in cell walls is considered diagnostic for Actinomadura (15) . A second group of Actinomadura strains produce nitrogenous phospholipids (type PIV) (16). These groupings have been borne out by deoxyribonucleic acid homology studies, which confirm that the genus Actinomadura is genetically heterogeneous (6).
The genus Actinomadura originally was established with the following three species: Actinomadura dassonvillei, Actinomadura madurae, and Actinomadura pelletieri (13). As late as 1974 in Bergey's Manual of Determinative Bacteriology, 8th ed., the members of the genus Actinomadura are described as genera incertae sedis. This indicated the need for work on the taxonomic status of this genus. Two years later, Meyer transferred one of the original species, Actinomadura dassonvillei (Brocq-Rousseu) Lechevalier and Lechevalier, to a new genus, Nocardiopsis Meyer (18) . The erection of this new genus helped define the genus Actinomadura. A subsequent numerical analysis by Goodfellow and Alderson (7) confirmed that there is a sharp separation between Actinomadura and Nocardia. Both Although the genus Actinomadura recently has been well defined (l), the division of the genus into species remains in need of clarification. madurae, A . malachitica, A . pelletieri, and A . verrucosospora. The status of the remaining species awaits further work. Originally, the genus Actinomadura was associated with clinical isolates, but subsequently has grown to include isolates from air, bagassse, cotton, grain, soil, and straw (7) .
Strain A80190.1T (T = type strain) was isolated from soil collected in India. This organism has aerobic, branching primary mycelia and rarely forms sparse aerial hyphae. This organism has a type 111 cell wall composition and a type PI phospholipid pattern. Based on morphological and chemical data, we assigned strain A80190.1T to the genus Actinomadura as a new species. The name Actinomadura oligospora is proposed.
MATERIALS AND METHODS
Bacterial strains. Strain A80190. lT is a natural variant of the parent strain which was isolated from soil collected in India. The characteristics of A . pelletieri mentioned below were taken from descriptions given in several publications (7-9, 13). Actinomadura macra (12) (strain ATCC 31286) was purchased from the American Type Culture Collection, Rockville, Md.
Media. Cells were grown in medium containing 30 g of tryptic soy broth, 3 g of yeast extract, 2 g of MgS04 -7H20, 5 g of glucose, and 4 g of maltose in 1,000 ml of deionized water. Cultures were incubated for 3 days at 30°C on a rotary shaker and then transferred to fresh liquid medium. After 24 h of incubation, the cells were harvested by centrifugation, washed twice with sterile distilled water, and then used as inocula. Cultural studies were done on ISP media 2 to 9 (22), Czapek solution agar (26), tomato paste-oatmeal agar (26), yeast-dextrose agar (ll), sodium butyrate agar (0.1% sodium butyrate in ISP medium 9), and calcium malate agar (26). Cultural observations. Characteristics were recorded after 14 to 21 days of incubation at 30°C. The Interscience Color Council-National Bureau of Standards Centroid Color Charts (25) were used to identify the colors of the reverse sides of mycelia; color chips from the Color Harmony Manual (5) were used to describe aerial mycelia, as described by Tresner and Backus (24).
Physiological observations. Pigment production was tested on ISP media 1, 6, and 7. H2S production was measured by placing lead acetate strips (Difco Laboratories, Detroit, Mich.) over the surfaces of agar slants of ISP medium 6. Degradation studies were performed by using the methods of Gordon et al. (10) . Testosterone degradation was measured by using 0.1% (wthol) testosterone in nutrient agar. NaCl tolerance and the temperature range were determined on ISP medium 2; the methods of Blazevic and Ederer (4) were used for determinations of catalase, phosphatase, and urease.
Carbohydrate utilization. The carbohydrate utilization pattern was determined by using the procedures of Shirling and Gottlieb (22) and Luedemann and Brodsky (17) .
Resistance to antibiotics. Antibiotic disks were placed onto the surface of yeast-dextrose agar that was seeded with a 2% inoculum and incubated at 30°C. Resistance was scored as positive when no zone of inhibition was observed. Susceptibility (or absence of resistance) was scored as negative when a zone of inhibition was observed.
Cell wall analysis. Whole-cell hydrolysates were examined by using the methods of Becker et al. (2) and Lechevalier (14). Whole-cell methanolysates were prepared by the method of Minnikin et al. (19) . Phospholipids were analyzed by using the procedure of Lechevalier et al. (15) .
RESULTS AND DISCUSSION
Strain A80190. lT had chemotaxonomic properties and cultural characteristics and morphology that were consistent with the genus Actinomadura Lechevalier and Lechevalier (13) and with the defiriition of this genus given by Athalye et al. (1) . Strain A80190.1T had some similarity to two previously described species, A. pelletieri (Laveran 1906) Lechevalier and Lechevalier 1970 (13) and A. macra Huang 1980 (12) . However, comparisons indicated that strain A80190. lT is unlike previously described species of Actinomadura . Therefore, we propose strain A80190.1T as a new species, as described below.
Actinomadura oligospora sp. nov. Actinomadura oEigospora (0. 1i.go.spor'a. Gr. adj. oliga few; Gr.n. spora seed; oligospora few spored, referring to the relative absence of sporophores in this organism) cells are aerobic, gram positive, non-acid fast, and nonmotile.
Hydrolyzed whole cells contain meso-diaminopimelic acid (Becker wall type 111) (3). Mycolic acids are not present. The walls have a type PI phospholipid pattern, containing phosphatidylinositol mannosides, phosphatidylinositol, and diphosphatidylglycerol without nitrogenous phospholipids, which is characteristic of the genus Actinornadura (15) . Whole-cell extracts contain glucose, mannose, ribose, and madurose (3-@methyl-~-galactose): Type B whole cell sugar pattern (14) . Colonies grow slowly (10 to 20 days) and are convex with filamentous margins. Growth is best on complex media at temperatures between 15 and 42°C. Colony surfaces and reverse surfaces are yellowish gray to brown. Soluble pigments are produced only on ISP medium 2 and yeastdextrose medium. Aerial mycelia are absent except for trace amounts produced on ISP medium 4 and on sodium butyrate agar. Substrate mycelia are fairly well developed and branched, giving rise to occasional sparse twisted oyster white aerial mycelia that bear chains of 10 to 50 spores. The spore chains are flexuous, hooked, and belong in the rectus flexibilis section of Pridham et al. (21) (Fig. 1) . Spores are oblong, smooth, and 0.5 to 0.7 by 0.9 to 1.3 pm. The average spore measures 1.1 by 0.6 t. Lm (Fig. 2) .
In addition to the characteristics listed in Table 1 Cultures degrade casein, deoxyribonucleic acid, esculin, and gelatin, tolerate up to 2% NaC1, and produce phosphatase, urease, and catalase. Cultures do not degrade adenine, calcium malate, chitin, elastin, guanine, hippurate, hypoxanthine, keratin, starch, testosterone, tyrosine, or xanthine. H2S and melanoid pigments are not produced; nitrate is not reduced.
Cultures are resistant to 10 U of bacitracin, 30 pg of cephalothin, 2 pg of lincornycin, 0.005% lysozyme, 10 U of penicillin G, and 5 pg of rifampin. They are susceptible to 10 pg of gentamicin, 30 pg of neomycin, 15 pg of oleandomycin, 10 pg of streptomycin, 30 pg of tetracycline, 10 pg of tobramycin, and 30 pg of vancomycin.
The parent strain was isolated from soil in Karnataka, India. It produces a polyether antibiotic. The type strain is strain A80190.1 (= NRRL 15878).
The two most similar previously described species are A . macra and A . pelletieri. Like A . oligospora, these species produce scant aerial mycelia. Differential characteristics for A . macra and A . oligospora are given in Tables 1 and 2 . A . pelletieri is represented exclusively by clinical isolates (13) ; it produces bright red cultures (9), degrades elastin, hypoxanthine, keratin, and tyrosine, utilizes trehalose, reduces nitrate, and grows at 45°C. Strain A80190.1T, but not A . pelletieri utilizes adonitol and cellobiose, degrades esculin and deoxyribonucleic acid, and is resistant to 0.005% lysozyme.
